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B. The Need for Model-based Approaches
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C. Requirements to model user interactions with CPS
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2) Operator tasks modeling
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A. The Monitored and Controlled CPS
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1) The CPS Physical Device
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2) The Physical User Interface
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3) The Software Interface
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B. The Transducing and Control
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C. The Command and Control System of the CPS
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1) The Behavioral Model of the User Interface (UIBM)
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2) The User Interface device
"

&%	%0#1&	
	% 		%	  
% 3  
	 	
%
	  0&
 %   
%
&  % ,
		%	 %
 +,
	 % , 
 %


1' " ,
	 & #
 
&% +
 #
 
&% 	% &
 
	
2 	 %

&
	 3   	% 
 
	  	
		,,
	&

&%'

 3   / ' For the remote control. "
% 0	G/#  M&  
%
I Fig. 31 
 %%
 
 %
 	%7    %	 &  	&&

+&  
 %
'For the smartphone."% 0	
G/ #   
 % %
I  Fig. 31   %%
 	%
33%
%
%7
%%
'
K'#C" -=C;=!-/"-=!;="/=
=!=""*=-=C==""/=
. 
 
   &   && 


  	 
 
% 3  03%
 , 	&	  % '1' =2
2 
2 
%

,2,	%
,
2
& &
 %
 		 &3
  
 


	'
A. Notations and tools
1) Interconnection between software elements 
(Req_ism1, Req_ism2, Req_ism3) 
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2) Inner behavior of software elements (Req_ism4 to
Req_ism8)) 
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3) Precise and complete description of user activities
(Req_otm1, Req_otm2) 
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A. Extract from the representation of the interconnection
between software elements
Fig. 5 
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B. Extract from the representation of the inner behavior of
the software elements
Fig. 8

%&-	&,

	 &  # 0G# ;I  Fig. 71' " &
 -
	&G#;I-	0Fig. 811%

	
3%2&
#	#
	'"3
%Fig. 810
	1%

	3	&&

&#	%73+
3
>-	>%0%2
Fig. 81
#	%-'.#	%
G#
I	>
2>'"0&G#;I
+>-	>%1
22
&
2&
 >3%"
2> 
 0
%2 1' "
&
2&
&
	>
2>2
 
  0 % , 	 ,  G# #;I1 	
%	%  +   >-	>%	
3+>
2H=%!
	>%'
"%	-	&G#;I-	0Fig. 8
,11%

	3%2&
#
2#

	'  Fig. 8 ,1  +  
  
>
2H!
	> %' .  # 	%

 	 %
  G# I 	
>	2	> ' "  
 %2 


 	 >	> %

	2    &

	'.





N$>3%">
&
	0	,
%	1'

2'B'%&2
%
%%
%		%
&#

2'D'=%
&G#;I-	
Fig. 9

%&-	&,

	 & #
 
&% & 
	 %
 '
" 
%   	 &  	2 & 
 
2  G"!"I , &  
	 %

'. 

 ,
	
%
  	% 	  >
,
	> 
3% 
22
  &
2 &  >

,> 
'
.

,
	%

	%	>
,!	>
22

 &
2 &  >
> 
' " &
2 & 

    >
> 	  %	  
G#;I -	 0>'
01> %	3 
>
>
1'.G#;I	
%
	%
&
G#I3+
#
'

2'N'=%
&G##;
	%
I-	7
	2&
3G"!"I;
C. Extract from the representation of the user activities
Fig. 10
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